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A. A. nOHOMAPEHKO 



nPJlME 3AMIlUEHHfF HITPOrPynW B AP0MATH4HMX 

HITPOCnOJiyKAX XJIOPOM 3 /lonoMoroK) 
XJIOPB/VlimyiOHMX CnO.iyK ByrjlEUK) 

(HpedcTaeue aKade.niK AH ¥PCP A, /. KinpianoB) 

BHBMajiacH peaKuiH apoMaTHMHUx HirpocnoJiyK is x^iopB.viiiuyioMHMH 
cno.ayKaMH Byr.neuK), JiKi e npezicTaBHHKa.MH x.?TopBvr.aeuiB — C2CI6, xjiop- 
HiTpoEyr;ieuiB— CCiaNOo, nojiLXJiopByr.aeBOj[HiB— CHCI3, CH2CI2, CH2CI— 
CH2CI, C6H5CCI3 /^^C6H.i(CCl3)2, x.iopaHriiip^i/iiB khcjiot — COCI2 ra 
COCl— COCl B aanayiHHx CK.aHHHx Tpy5Kax npH TeMiieparypi sHoie 180^. 

HiTpo6eH30.a, 0- i .w-;THHiTpo6eH30jiH, 1, 3, 5-TpHjiiTpo6eH3bji, o- i a?- x.nop 
HiTpo6eH3o.nH, 2,5-;iHXJiopHiTpo6eH3oji, niKpH.axjiopH;^, i n-6poMHiTpo- 
6eH30jiM, 2,5-nHHiTpox.r[op6eH3o.n, M-HiTpo6eH30vacy.nb4)OxJiopHj[t, a-Hixpo- 
Hacjrra.qiH, 1,5- i 1.8-;^HHiTpoHacj)Ta.aiHH, AA'-Am\T^Qj\v[^tmj\, 1,5-AHHiTpoaH- 
TpaxiHOH, 3-HiTpoct)T3jieBHH anrUpHA, 3- i 4- HirpocjiTajieBi khc.hoth, 3- i 
4-HiTpo4)Ta.neBi mijxw, N-{2-HiTpo^Hiji)-(})TajiiMi;i npii BsaeMOAii 3 CoCl« b 
iHTepBa.ai TeMriepaxypH 220— 310'' Aaioxb BmnoBUHi xjiopcnojiyKH. TIpH iibOMy 
oiiep>KyexbCH ^enKa Ki.nbKicxb no^aixjiopH^iB. 5poM i cyjib4)ox/iopHAHa rpyna' 
TaKOH< aaMimyfoxbCH na xjiop. JIkiuo b ciio^nyKax nopnA 3 HirporovnoK) 
€ saMicHHKH — CH3. CHa.Cl. OH. NH2, NHCOQH0.--TO pearyioqi peHOBHHH 
3Byr;iioioxbCH. 

B npo;iyKxax peaxuii CoClc 3 HixpocnojiyKaMU, mo Bi,a6yBa€XbC5i is sa- 
MimeHHHM HixporpynH xjiopoM, snaiiAeHo xjiopapoM.axHtiHi cno.nvKH, NO2, 
NO, COCI3, CO, CO::, NOCl. B noMiXHin Ki.nbKocxi NOCl s'HBjinexbCH b npo- 
^yKxi peaKuii xi/ibKii HanpHxiHui npouecy saMimeHHH Hixporpynw xJiopoM. 
loMy, HK i y BHnaAKy CCI4 [1], 3a peaKui€K) C>CIo 3 Hixpo6eH3o.riOM MOJKHa 
cjiUi.KyBaxH sa AonoMoroio xepMocJ^oTOMeTpa. 

3a AonoMoroK) xepMO(}x3T0Mexpa BUBnajiacH peanuin CgCU a HixpoSeH- 
so.noM 3a.ae>KHo bU xeMnepaxypn, Ki/ibKocxi peqoBHH, hkI bshxo Ha 1 ;n/2o6'€My 
xpy6KM, xa cnisBiAHOiiieHHsi pearyioMHx peHOSHH. ;PeaKuiji nepeBo;iHjiacb b 
xpyfiKax o6'eMOM 6;iH3bKo 7 ma. 3Hafl;ieH0, mo MiniMyMy xepMo^oxoMexpHq- 
HHX KpHBHx (pwc. 1) BUnoBuae nepexBopeHHyi b xjiopcno.ay.Ky QjiHSbKO 98% 
HixpooeH30.ny. 3a CMoiM Biir.aHAOM xepMocjioxoMexpHMHi KpHBi ^J\^ GCL ana 

JlOriMHi BUnOBUHHM j{m CCI4 [11. 

Ha pHC. 1 noKasaHa 3a.ae>KHicxb luBHAKocTi peaKuii bU xcMnepaxypn. 
PeuQBHHH B3HX0 B peaKuiio 3 xaKoro pospaxyHKy: Ha 1 ma o6*€My xpy6KH 
0,031 i? Hixpo6eH30JTy i 0,060 ^ CgClc. Siiaiij^eHO, mo reMnepaxypHHfi Koet})!- 
ui€HX rxjin iHxepBa.ay xeMnepaxypH 270—280° xa 280—290° cxanoBHXb bU- 
noBU^HQ 1,46 xa 1,44. 3 pHC. 2 bh^ho Bejimcy 3ajie>KHicxb mBHAKOCxi peaKuii 
Euj, Ki.HbKOCxi pe^oBHH, hk! B3OT0 Ha 1 MA o6\^\y xpyfiKH. B xpySKy / nixpo- 
6eH3c.iy \ CsClg bsoto 3 pospaxvHKy 0,031 a xa 0.060 a, a b xpvbkH 2 i 5 b ;iBa 
1 40XHPH pasH MeHuilH Ki.ibK0cxi. B nepuiifi cnpo(5i MiHiMyM BbupaiinH csix/ia 
AocHfHyxo iia ^ecHXifi xbh/imhI peaKuii, y j^pyrifi — iia ABaAU^JXb MexBepxifl, 
a y xpexiH — He Aocflrnyxo naBixb nicjin 57 xbhjihh HarpiBaHHS. 3 pHC. 3 
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QClo 1 : 1 AO 1 : '/c lUBHflKicTb peaKmi SMeHuiyeTbCH. Upn cniBBiflHoiileHH 
J : Ve cnocrepiraeTbCfl «CTpH6oK», akhh QKasye iia tc, uio NO,, nip ytbodm 
jiacfl niff. qac peaKuii, pearye nepeaawHO 3 QCU i npH SHMKHCHHi ocTaHHhortI 



i 




is. 



iO 20 30 




W 20 30 ^0 
vac **aepf6aMMSi t x6* 



60 



PhC. I. TepMOCfJOTOMCTpHMHi KpH- 

Bi 3avie>KH0CTi ojBFmKOCTi pcaK- 
uii' HiTpo6eH3o.iy 3 CsClg 3 mo- 
.inpiiOMy cniBBijiiiouieHHi I : 1 siii 
TCMnepaTypH: 

/— 270^; ^—280'; 5— 390". 



PhC. 2. TcpMUCj)OTOMCTpMqHi KpHBI 33- 

.ae/KHOCTi mBH4Ko<'.Ti peaKuiT CaCls 3 
HiTpo6eH3o.noNj mn Ki.nbKocTi peMOBHn, 
mo BsriTO Ha 1 MA oC'eviy tpvOkh! 
TeMneparypa peaKuii 290"/ ' 



ixiBHAxo HarpoMa;^>Ky€TbCH b cHCTewi. B ubOMy BHnaAKy a npo;^yKTi peaKuii 
3a.iHUia€Tbc;i TpoxH HiTpo6eH3ojiy. 

I3 saMi'meHHHM HiTporpynH x.nopoMBUeysaeTbCH peaKuin CHCI3, CeHsCCl-, 

M-C^l-U{Q£\^2 npH6jIH3HO 3 THMH >K HiTpoCHOJiyKaMH, mo \ y BHfia^KV 

QCle. MexawisM yxBopeHH^ xjiopy Ta- 
Ko>K aHa.noriqHHH — o6MiH x/iopy b 
arcHTi xjiopyBaHHH na KHceHfc, Bpa- 
xoByKjTO Aani, 5iKi o;iep>KaHO jxjisi 

CCI4 (1), MO>KHa 3po6HTH BHCHOBOK, 

mo saMi'myBaTH Kitporpyny . waopoM 
Mo>KHa 3 AonoMoroio THx^^cnojiyK Eyr- 
.neuio, HKi MicT5?Tb xjiop, i, pearyiomi 
3 NOa, AaioTb B peniTi BijibHHH xjiop: 

ecu + N02->C0 + NO -^ 2C1, (1) 



I 




20 30 50 



60 70 



Phc. 3. TepMoi{)OTOMeTpHHHi xpHsi aa- 
,ie>KHocTi^mBHiiKOCTi peaKuii HiTpo6eH- 
sojiy 3 C2CI6 Bin Ix Mo.iHpHoro cm'R- 
BUHoiiieHHn. TeMneparypa peaKuif 290°- 

2-J:./.: CHCI 3 + NOo CO ^- NO + HCl + Clg 

CCI3 — CCl3+N02-» NO+CI2 COCl — CCI3 COCl — CCla^ CO4-CCI4 (2) 

npH CH2CI2 Ta CH2CI — CHoCl na n-x.nopHiTpo6eH30Ji peaKui5i sa- 
MimeHHH HiTporpynH xjiopoM npaKTHHHO He BU6yBaeTbCH HasiTb npn TCMnc- 
paTypi 270—300 . Ue no5iCHiO£TbCfl thm, mo b UbOMy BKna^Ky He vtbopio- 

€TbCH Bi^ribHHH X/lOp. J r 

• • ^^^^ 2 

Ha /2-xJiopHiTpo6eH30Ji i pn^ 
iHUiHx HiTpocnojiyK, CTiliKHx moAo oKCHAauil, Bi/^6yBaeTbCH peaKuin saMimen- 
HH HiTporpynH xjiopoM. Xjiop yrsopioeTbCi! SHacjiiAOK AHCouiauii uhx cno.nyK: 



COCl — COCl -» CO + COClo 

COCl;^ CO -i- CI2 
CCI3 — NOa-^ COCI2 + NOCl 
2N0C1 Z 2NO+CI2 Ta NOCl NO + CI. 



i^i^^•^;<■,•'*'-• 



(3) *:l»> 



SaMimyaaTH Hixporpyny xjiopoM oqeBw^iHo Mo>KHa TaKo>K sa ;ionoMoroK) l^p 
6araTbox ihiuhx cno/iyK synnemo, hki npH narpiBaHHi AHcouiioioTb 3 yTBopeH-.:^P 
HHM BijTbHoro xjiopy ado hki npH BsaeMOAii b eKBiMO/icKyjinpHOMy BiAHomeHHi:^ 
3 NO. AaioTb BKibHHH xjiop. HHKqe Has^eno Ae^iKi eKcnepHMCHTajibHi AaHi.^ 



Ofi'eMTpyooK npHdjiH3H0 T ma. 
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m cniBB^HomeHHi 

NO2, mo VTBOpH- 
iHCHHi OCTaHHbOro 



40 W 



6b 



IMHl KpWBI 3a- 
3KUil C2CI6 3 
.\OCT\. peMOBHll. 

fi'cMy rpySxH, 
uii 290^. 



npo^yKTi peaKiiii 

5 CHClg, CsHsCCln, 
no i y BHnaAKy 
jopteHHH xjiopy Ta- 

- oSmih xjiopy 3 
Ha KHceHb. Bpa- 
\ ^o;iep>KaHO /uhh. 
)o6hto bhchobok, 
rporpyny . x/iopoM 

- THx cnojiyK Byr- • 
.nop, i, pearyjOMH 
iTi Bi.abHMii xjiop: 

•N0 + 2C1., (1) 

^NO + HCI+Cl. 
3->CO+CCl4 (2) 

!H3o;i peaKui5i 3a- 
HasiTb npv! TeMiie- 
iHAKy He yiBopio- 

HixpoSeHsoji i pn/i 
peaKuiii saMimeHr 
liauii UHx cncnyK: 

(3) 



:i. 



(4) 
(5) 




:oHv sa ;ionoMoroK) 
uiioiOTb s.yTBopeH- 
ipHOMy Bi^lHoiiieHHi 
pHMCHTa^abHi Aani. 



^^^^^ 




Ba.^HCH npH 270 — 280^ na npoTHsi 20 xb. HpoAyKT KHn'HTHBCfl s boaok) 15 xb., 
eKCxparvBaBCfl ec})ipoM, e^ip BUroHHBcn i sajiHuioK neperoHHBc«. OAep>Kano 
0,303 ^ (85%) 3'X.nop(j)Ta.neBoro anrUpHAy a t. n.n. 124— 5^ 

CHCU 0.218 2 HiTpo6eH30Jiy i 0,212 2 CHCI3 (1 : 1) HarpisajiHCb npH 270— 
300'' Ha npoTHsi 40 xb. OAep>KaHO 0,123 2 (62%) xjiop6eH30Jiy 3 n*^ 1, 5252. 

CGHiCCIa 0,300 2 3-HiTpo(i)TajieBoro anrUpH^y i 0,320 2 C6H5CCI3 (1 : 1) 
HarpiaavriHCfl npH 280^ npoTnroM 20 xb. Ho pUkofo npo^yKTy AOAasajiocH 
0,5 Mfi CCI4. BHna.TH KpncrajiH 3-x*aop(j3Ta;ieBoro anriAPHAy b KijibKocii 
0,207 2 (73%) 3 T. nji. 124^ 

CCI»N02. 0,204 2 n-x.nopHiTpo6eH3ojiy i 0,213 a CCl^iNO- (1 1) HarpisajiH 
npM 240 — 260*^ Ha npoTHsi 20 xb. FIpH nepeKpHCTa.nisauii npo^yKTv 3 p03Be- 
AeHoro cnnpry o^ep^^aHo 0,143 2 (75?i) n-AHx.aop6eH30jiy 3 t. nju 53"". 

COCln 0,220 2 rt-x.TOpHiTpo6eH3o/iy i 0,140 2 COCI2 (1 1 1) HarpiBa.nHcn 
npw 230—240° na ripoTs?! 20 xb. OAepsKano 0,179 2 (87%) n-xjiopHiTpoSeH- 
30Jiy 3 T. n.n. 52,5 — 53°. 

COCI — COCl. 0,300 2 n-xjiopHiTpo6eH30J7y i 0,274 e COCl — COCl 
(— 1 : 1) HarpiBajiHCj! npn 250—260*" Ha npoTHsi 25 xb. OmepMcaHo 0.240 a 
(86%) rt-AHx.qop6eH30Jiy 3 t. n.-i. 52,5—53°. 
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A. A. nOHOMAPEHKO 

nPJlMOE SAMEIUEHME HMTPOrpynnbl B APOMATHMECKHX 
HHTPOCOEflHHEHHHX X.HiOPOM C nOMOIUblO 

x.aopcoAEP:«<:AmHx coeamhehmh yrjiEPOziA 

(HpedcTaBAeHO uKadeMUKOM AM yCCP A. M. KunpuaHoetiM) 

P e 3 K) M e 

HavMajtacb peaKUH5i apoMaiH^ecKHx HHTpocoeAHHCHHS c xjtopcoAep>Ka- 
mHMH coeAHHeHHyiMH yr.nepoAa, hbjihk>iii,hmhch npeACTaBHTejiHMH xjiopyrjie- 
poAOB, HHTpox.iopyr.nepoAOB, nojiHXJioDymesoAopoAOB, xjiopanrHApHAOB kh- 
cjioT — CC1(5, CCI3NO2. CHClg, CH2CI2, CH2CI — CHoCl, C6H5CCI3, 
C6H4(CCl3)'2, C(X;i2, COCl — COCl b sariaHHHbix cTeK.n5iHHbix Tpy6Kax npH 
TeMnepaTvpc Bbime 180°. YcTaHOB^aeHo, mto npH a^^^ctbhh 3thx x./iopcoeAHHe- 

HHW, 33 MCK.aiOHeHHeM CHsClo, CH2CI — CH2CI, Ha CTOHKHe K OKHCvOeHHIO 

apoMaTHMecKHe HHTpocoeAHHeHHH npoTCKaeT peaKunn npHMoro saMeuieiiHH 
HHTporpynnbi xjiopoM. PaccMOTpeHbi xHMHHecKHe npoueccbi, npoTeKaioiuHe 
npH B3aHM0AeHCTBHH HHTpocoeAHHeHHji H x/JopocoeAHHeHHft. 

A. A. PONOAURENKO 

DIRECT REPLACING OF THE NITROGROUP IN AROMATIC 
NITROCOMPOUNDS BY CHLORINE WITH THE HELP OF CHLORINE 

COMPOUNDS OF CARBON 

(Presented by A. L Kiprianov, Member Academy of Sciences. Ukrainian SSR) 

Summary 

The reaction of aromatic nitrocompounds with chlorine compounds 
of carbon which are specimens of chlorinecarbons, nitrochlorinecarbons, 

7—1068 789 
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CHG 



CH»C!,. CHsCi — GHaC!, QHaCCl,, 



/Ti-QHa (ccisio. coci'; 



COCl — COCl in soldered glass tubes at temperatures above 180° \\^**iffl 
vestigated. It was found, that under the effect of these chlorine compounds 
with the exception of CHnCl^, CH2CI — CHoCl, on oxidation-resistant aro- 
matic nitrocompounds, the reaction of replacing the nitrogroup by chlo- 
rine takes place. The chemical processes proceeding under the interaction 
of nitrocompounds and chlorine compounds are examined. 



M-iv 



B. M. XJieBHlKOBA i B. H. M0P030J 

SACTdXjyBAHHH METOAV CnEKTPOCKOniMHMX MAC 

POSPAXYHKy CMJIOBMx/ CTAJIMX 
niPAMIflAJlbHMX riAP^^AIB 

(n^CTaeue aKcideMin AH yPCP 0/ L BpodcbKuii) 

B uifl CTarri HaBe;LieHi pesyjibtaTH o6qH^eHb WHaMiMHHX Koe(}>i'uieHTiB 
■MOJieKyji TMoy RHgCR \= N, P, As, Sb), o^z/reHuiajibHa (J)yHKuiH jikhx Mo>!ce 
6yTH no^aHa y BHrjiJij 

2V = 2 Q1 \ ^ S 9/9/ + S Qi^ii + br y Qiajj, + 



+ ~ kc^r' y a^j + /\y a,.ij4. {i,j,k=\, 2. 3; ^ ^ / # k), 



(1) 



c 
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P 
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mm 



1 



Ae ^/ — 3MiHa ;iOBH<HH sajieHTtm^ 3B'5i3KiB R — H, piBH0Ba>KHe SHa^eHHH 
5JKHX ;iopiBHioe r; alj — 3MiHa/\KyTiB H — R — H; k^^, ka. a, b, I — 
uiyKaHi HenpHBe;^eHi CH.noBi yKoed)iui€HTH. BpaxvBaHHH aHrapMOHiwHOCTt 
KOJiHBaHb nposaAH.iocb MCXOi^M cr^KTpoCKoni^HHx Mac. 

CwcTeMH piBHHHb, sacyocoBani N^jifi BH3HaqeHH5i npHBe^eHHx chjiobhx 
cTajiHx Vi, 6yjiM 0Aep>KaHi i/siKOBHx pi^HHHb [1] nipaMiAa/ibUHx MOJieKVJi 
Xl/^\ CHMeipii Ay 



5)^3 ^2 - 



f2> 



i CHMeipii £ 



5,jt»4 + 255t?5 + fict'fl == ^3 + ^-4) 

'B4V4 255-^5 + 5e£/6 = 5^3 + Ai, 



^ L B^Bq — Bl B^Bq — bI 



(3) 



■I 

f 



ra RD3f U 



KBa^paTH cjjyHAaMeHTa/ibHHX Hacrox MO/ieKyji 

BiAHOBi^Ho; Bi Ta Bi — npHBeACHi KiHeMaxHMHi Koe({)iuieHxH, b 5iKi\B0j[iHXkcH;^|^| | 
cn^KxpocKoniMHa waca bo^hk) i AeHxepiio. \ 
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